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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce time required for measurement 
by providing, for example, a buffer circuit with the output of a 
comparator, where the potential of both terminals of a resistor being 
connected in series with a power supply line is set to input, as input. 
SOLUTION: An internal circuit 1 20 to be measured is connected to a 
low- potential power supply wiring 106 via a high-potential power supply 
wire 105 and a resistor 101 for measuring current in series. A current (i) 
flows into the resistor 101 for measuring current and generates a 
potential difference. The potential difference is inputted to a comparator 
114 via a high-potential side input line 107 and a low-potential side 
input line 108. The output of the comparator 1 14 is connected to the 
input of the buffer circuit 115 via an output line 110. The output of the 
buffer circuit 1 15 is connected to a test output pad 104 via an output 
line 111. When an abnormal current that indicates the failure of the 
internal circuit 120 is compared with an expectation value, potentials 
are compared and a current needs not be converted to a voltage, thus 
performing a measurement by operating a CMOS semiconductor 
integrated circuit at a required speed. 
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C57) [S»] 

imrnxMswc ssw l /tM o s h > ^ * t . s^mo 




1 2 I 



xhHKiAffi^llB3EP64**«*»iB-r*or. Iff 

t. mzmm<Dnmm(<cm.mcmmLtcMos b?y 

[«3R3i2] asffai:fc«!iscc*jc*t:, y-xiy-w 
-en-etiEimtt-c^'o v - ^^assiaaaRtcgfis l tern 

«S<DiEftA*Cc*ti*ti«BRl/, #«^**»Wc» 

^&£2M^NMF^>>^#£, ?^r>a>It? 

JtRSOiEflA^fc*ti*tiffi«L, aK»»*s«&iK: 

CiS3KS5] CMOS*»»TllWEU, P^aSHSStr 
x h@KiAffi;ftEBa>6ft 9 , ffliaf* naBttrtW 

JB<D«tt*jEfiA*i'rsikR»t. BttbUWOIH** 

7 r -ttWCCfflBfcbfc^ ? F<L. SiiattKS<DKiB»6C 

F teSaftL*:^ * Ft?fll«5L//c*3»tt«fi 
<DfflS%&*C$>-yX. HWBAHi*llB* i e>A*'r^i'CJ 

aia«:»s^awE* % «ri2tk««riaEc>ttoo«ti 

So 

[0 0 0 1 ] 



(2) mmW- 1 0-2 537 1 0 

2 

@B^^*4^i»*8»<0igB««fcHl/. £*>&ci¥U 

< \*cMosmtt&9mwLkfcjmisft7x bm®& 

<Dffif&£. *©f"XhPB*ffl^/caflffi3?ffiiK:Rir4 
[0002] 

10 [0 00 3] C^S^fr^^^CMOS^iSi 
ai8M)»aft^r^ b1r2>tciSMLXl*Z&* CM 

os^awwuaEiBfeflteE-i-sft b5>t?x z^wm<d 

[0004]i3 m^CMO S*»ttSI«IIIB<D« 

20 [ooobicmos ¥mimm®ffix\zmwfcmm& 
am&tf<z>«, s5ai©^a^^^A^3n^^/c^t?& 
5. cMos©?g»m^iacici^HB!Ccjai6n'Cii 

[0 00 6] HR^Hfaco^P * ^CC3S±CCRIJIBO'Cl> 
[ 0 0 0 7 ] a 3 «HB# * O y >7<D\L%±.i$ 0 CCS« 

WBBottfpcc mfflLmc& *> mmmmmm&T h tub 
[0008113 ^©lE^ma^T <fc 5 k\ mat«S5 

40 [0009] c mo s ^f^a@B©*«:fii 

[ 0 0 1 0 ] m 3 ipCDSJ^ST^-rJ: 5 tc. ^ a v 2<D 

so [ooii] h7>^x^^«ii^»^nr 



3 

6*r < *«#t)Bfifflilfc«-rs*ffi , CKttai'C*ft 
[0012] \1M*tf>t>?* hfB^SAAOffiaa* 

«fc5fc, 7\*hfi#&A#f CMOS 10 

[0013] -^CMOS^f«HI@K<Ml«K:*n 

scMosHHoiftatB*^ 
[00141 «±© j: 5«ccmo s¥*f**SHB<E>* 

[00 15] H4*ffl^TCMOS¥»»aS»lslB<D« 

[0016] Mi , J^'e^^CMOS*2»tt^IBlSg4 
2 0 (5. it^fim®SSS4 0 1 £SH£Sffi«*Efi4 0 
2 £;frOr , ^gpccsweti/c^x hHSS4 0 0 tmwt 

[0017]fXF 0584 0 0 fct % JE»KCS«ttW8K 30 
*g4 0 1 *fiffl0iC««fflI5Efflfit/t4 0 3^LT15^(4 
StBfifSU 0 2 4*&0fcWB4 04i, ttmJM&S1& 

(«TA/D=i>^-^<bDfJi) 408iiA/D^> 
^-5iBAl|g4 0 9 t«^tfA*«4 1 l*A*£Ufc 
t&BXHSSU 1 2*H«7±-f *tU8B4 1 OiflftS 

•rs. 

[0018] CMOS^H4*ailH42 0*s»ffi«:H 

#rr££, 0 4 3&>€>i*«iawBtti4 o 1 £M»o 

4 2 0£ffla0W*»J^fflS!ii4 0 3£il9^®4 0 4 

c 0 0 1 9 ] mm 1 &mmffl7zmt&tn4 0 3 fcasn** 

&c<fc *3 , «8KMSraiSS4 0 3 ©(^B«ctt«a^^**. 

C©«fi[^3:««a9Sfflfita4 0 3©-^©fflK: 
««T*iS*ttfflIA2l*84 06i 5-#<D«K:8&K-r 
*fiaiftWJA^*4 0 7*/M/. A/D3>^^4 0 

[0020] A/D3>^-^408 ttSS*I5£JB«fiS 

4 0 3cc«*i£Wjfc i icffl^-r&^^jKt^as-r 50 



WM¥ 1 0-2 5 3 7 1 0 
4 

&o ^L/3fc«#»A/Dn>^-^tB*J»4 0 9«:^ 
0tfc«84 1 O^A^T^o 
[002 1 ] JtKS4 1 0 CC»JBftffiA;t>S4 1 1 

or, hKs^snsft^comafEfissrsa^fi^rf" 
5>^;v^5|rA^t-^c A/D:a>^-*#tti#ofcte 

<bJWfSffifcttfc«S4 1 0 ©*rtt«3 ti, fflf^fiSrSA 
fc»^J±««B^IEIH4 1 2tcS»fc*5l*i@C-r. 

[0022] —mterisz Mw^ommiz-tftMMvtc 
[0023] — kskcmo s*aw**aiaiB<DttfE«+ 

#6* ±8Bfc»W0/cCMOS#*<*««lHllB©aiKic 
MOS*z)W*miilal»<3Dttffi%ffJl:0. fui$<OA/D^ 

[0024] HHtotc, AA****^* h{t^£A# 

3Ett, 10 0-100 OfgfcBSflD* 1 *^*,. C©/c*f 
Xhfc^^r3Xh^Aif§^A^-ti-^*^^«9, SIS 

[0025] 

*»#«aiHiB<z>*iR<c*ti £ m^^s^T % Jim*. 

A*£»^ A^ 0 ttfcttW?-* 6 ffi r < & 
ffi*Mic&: < ft S <t t O 

[0026] **w<Daw«±8a©auB%«aor , w 

[0027] 

r-HKi. Av^T-ffliJCCffittOft:^^ K<h. RJt 
gMOS F^V^*©^- KcgSK0/c^'» KrfliJSS 

[0028] iiffBtt:««*** v <t ^- h *s^n-en 
i^mar, ^ov-^3&*is«(i«jB«:isRoyt»s»fi: 

jEfiA*^*h^ti«»0/t*«««*««3!p«:a«ci 2 



flteR-TSC 

[0029] WEIt«»CfiH^r . #*fiBR*s«^Cca 

&&2f@<7)NS F^^X^, f7'U7^3>^h7 

[ o o 3 o ] friatfc«s«. v-xt^- h*s^ti^n 

I©PSh7>i/X$4, i2(@cDPlNOSh7>5/ 
x * <D v - x i HWffiWROHl ftffiK Ofc P 3S F 7 > 

[0 0 3 1 ] *»93<D*«f**e-C», CMOSfif* 
[0032] * fc*»W©*»#«a"Ctt . CMOS^ 20 
[0033] 

[«W<DIBfc<D»«] SI (b) 53*«?B<DCMOS* 

OLAUM! 2 1 £TXhM9&l 2 2 VflimT Zm^rn 

[0034)01 ( a ) iiH 1 ( b ) 4i©AH1HB 1 2 30 
1 HslKl 2 2©J:0i¥M^fi£Sr^rHT l * 
0, CMOS^«fl«Bllll^m««:8in*«Sfc«:«jE 

Bl (a) £ffll>r, *»WO^t(lWc(ft6^^*^« 

[ o o 3 5 ] m i ( a ) (Dxmtfm^ 1 2 1 fcfctvc , 

AtttfJ'*? F 1 1 2 U rtSBHK 1 2 0 

[0036] ««a«H^ f F 1 0 0 tt*8W*«B«S 

o 2 (s^&^gw^tem&ii^BM 1 o 6 tc«R-r 

[0037] *JE»ftr**WaBISB 1 2 0 «\ iSSffi 

«iubir i o 5 tm/as&missii i o i ^a^joc^u 
r, {bk&ss(ek i o 6 i«tfrr*. 

[0038] m^StefflffiSi 1 0 1 (0*«firj*«, it« 
Sfi«ti»JAA*l 0 7^U t Jfc8»l 1 4<DiSH 
ffiA^lCgMtU «««lffiffl!Strt 1 0 1 ©ffi«MStt k 50 



ftmW- 1 0 -2 53 7 1 0 
6 

tt««ffi«&«JA*«l o 8^ur, tk®«i 14<d 

[003 9] Jt«g 1 1 4©ffiSffl«WW. *»»F*3SB 
<Dfi«a«iHE«l 0 Jt«»i 1 4<DW«iMffiE 

«*, tk««W*fl[««lB*l i i emt^hJWffl 

* i 13 ^^mw^o^m&mmsm \ostcm 
mTz 0 c<D$m*?-x vmmmv^isvxz i 1 3 

[0040] r^huwmvy>^^^i 1 3oy-h 
A*«. WFWSiog^ir. xxbrfHJgp^ 

Fl O3 0C^T4 o 

[004 1 ] it«81 1 4©ffi;t>tt> tt®gffi*«l 1 

o£/ru «, 7 r -giK 1 1 5(0A^tcs«s-rs 8 ^ 

* 7 7-151881 1 5<Dffi^^rX FUJ^l 1 1 4/r 
U FHWj>*v Fl CMKJKIS-r*. 
[0042] m?M'JSfflffita 101H rtaSEK 1 2 0 
OlslB»fP©W tf CCft 6 35tl«Sicfi < & < X t*& 6 ft 

[0 04 3] J£fc, Jt®«l 1 4©«4H2 (a) Xl& 
WTS. tt«»^tti«ISil/T»l6ti4igi8flllStc 

M^7>^X^20 li2 0 2<DV~XjWg88T*. 
PS<Z>fiWF^>^X*2 0 1 i202^h7>^^ 
< |5l 

[0 04 4] PSOfiSF7>^^20 U202(D 

X#2 0 2<Z>FU-/>CCgjRT£. 
[0 04 5] P^<DSt^fh5>^X^2 0 1<DFW> 

j^ttesm 1 1 o izmm l , f ^ > * 
2 0 3©ku>t>k:»kt-So rm o < pmosiffi f^> 

i/X$2"0 2<D FU-f MJNS F 2 0 4CDF 

[0046] Nf h7>^^^203i204©y-^ 

5ov-x aeoisstt m«« 1 o 

[0 04 7] NSJF^>^X£2 03©y- FAT^C 

tfclS«ffi«ffl:«A/Jia 1 0 8 ^g^L . F ^ > 
V>X%2 0 4©y— FA^^ti, tk«SS«fl[ffl A*I8 
10 7*J8iRT£. HfiC««WRNSF5>^xar2 0 

5<oy- FA^?2 o 6«c«, emfitm^ 1 0 6 

[0048] N^F^ >S^X ^203i204 <Dmmf& 
»*«^ccs&&j:0«:f -6. NSh7>^^203 
lS{HS^NSh7>^^2 0 4©S««»J:9** 
(r»»^i, *©«©«^Ar«ifc«Bl 1 4<7>ttmcM 

[0049] K^C, NMF^>^X£20 3 i2 04tt 



J5JS10 1 rtSPHB 1 2 0 <DHB«6ffOE)Sfitf CC& 6 

8 j:tt!lBS*^l(4»JA^« 1 0 7 iffiBGHKK 

»10 6i©HOlttiiy^^ IP^NSF7>^ 
£2 0 3<h2 0 4©^-hV-X|H*fi^W:>hS<> x 
>^>X^> hMh^^X^rt*, y-hV-XK© 
«aa# h^>yx£<Dt,*H> fit «T £ & «3 SWEr # & 

Ctiiflifttttofc. NSF7>^^2 0 3i 10 

2 o 4tifyu * > 3 >ih7 >^x *r«ji£r 

[0 05 0] ^Kgll. EI2*ffilar*»98CCl^tt&»J 
5£ffffi*»WT&. CMOS^*««ll«0IB*il«<oa 

&mm^v k i o i ii^affi*c-ra. cntc^ofx h 

SWBF^^Xfrl 13»OFFUtS81 14tt» 
fPOtoO. C<D«£«, fX mtfc/^ F 1 0 4CC#S£ 

* F 1 0 2 £|sjm{ifc:-f CftttJ:DrX hWfBffl h 

^>t?x# i i 3«oNO£b«gi i 4&iEL<i&frr 

[0 05 2] Jt«»l 14^jE(^<ttffbrc^t«B 
T\ ArtH^Mfl&fr©^* h M^£rt£iS@S§ 1 2 0 

kaau ttffis-e*. wsraa&i 2otc«, m3*vm 
too53]«i temmmmmri 1 o 1 

«iftS*«^T€>. c<0«ttS4thR»H«{it«A*fi 30 
1 0 7 itk«S«Sfi[«A*JR 1 0 8 SrrfrbT, tfe&g 

1 1 4CCA?rf 6„ 

[0 05 4] it«gl 1 4 4#J&T£N^h7>> ; X£ 

2 0 3 t 2 0 4 \m&fflSk&&frlcmi3:&o It, 

2 o 4cD^m^i^J: o A£ < tnn mmmm&mx 

1M 1 0 7 £tt^ffi«m*Jrtl 1 0 8<DR|fiCKtt£ 

#fcKr*>. mmmtimi 1 o^^iim^mfii 

^77r-BBl 1 S^aotf" X httJ^N*y F 
1 0 4 t>ffim&«S©«{4ctfc 40 
[0055)13 ©»^irjE»«»^rt»@R 1 2 0 

ccaEnfc»^4#it-5i. *a»j^ffi£si o i ccisn 

*BSK«SecH< , WSfflySBfitSl 0 1 ©W«tc»« 

y F 1 0 4 Wffi«4«ffi<D*ffifc&S. 

[ 0 0 5 6 ] ;£{C, H3©»JffijSr«i:m8£W8BaH 

1 2 0K^ti/ci§^4#;i£<^ m^fi'JffifflJSKl 0 1 

LtcgglCtjiZ. 50 



1 0 -2 5 3 7 1 0 

8 

[005 7 ] c (DM&MZttim 1 1 4 tcA^t^ e N 
Sh^>S/X*204<D*'~h«fiitt. Nih7>^X 
*2 0 3©y-HWaJ:9A*<tta. CCD/e&NMh 
7>>>X£ 2 0 4&N^h ^>^X£2 0 3«:Jt^J:9 

fittc^t-T*. ^?7r-BRl 15£jILT7"Xhtfi 

v F 1 0 4 fcKmffi««<Dmffi(CSE{fc"r S. 
[0 0 5 8 ] rXKHAA'; F 1 0 4<Z»ti«\ Sm& 

&n i tt«*r s t n - r & s**s*>^ & . 

[0059] *HJ6W"Ctt. JES«SfiOJW^Ffitt^-or 

its i±& # 6 a»ffi-r 6 Djffir» s . 

[0060] H»«:a»«iKW— Sfi'CWJR < , CMO 
C5TJt«»l 1 4CDtttt^<fcT£J: i ^ NMh7> 

[o 0 6 i] mos h5>zsz$(Dmm%mz. 

X£2 0 3 t2 0 4©ilM©SStt, * + 

[0062 ] M«c, H30»BEiSKftW*iESr«i*fcC 
MOS*3»fl«8lllRO»flE*. H5fi»ffiK:j:r>Tsfc-r 

^SCtl 0 l ^^W«t^ 
[ 0 0 6 3 ] &_k<Dnmtot, NMh7>^^203 

(Dwmi&m&Nm h7>^^204 cD2gm»:<fc o A 
^< ( rx hta^/sv f i o 4«c3sna<g-^*j, lE^m 
i®cDB#« o m^r& o , ^m?tcDB#« i fi^re&o 
/c 0 iMtcNM h ^>^x £ 2 o 4 ommmwtfrNM b 5 

11* v F 1 0 4 CC^n^m-^^. ESW5ft©B*« 1 fl^ 

[00641 02 < b ) «Jt®« 1 1 4©8d©Se»««: 

fiih7>^X^2 1U21 2©v-XjW8SW-*. 
N5^(D©^h^>> ; X^2 1 1 tZ 1 2 (J h^>^X^ 

[0 06 5] N»MF7>v ; X^2 1 U212© 
y-hA^^i, E^tcSSRU Etc— 



(6) 

9 

X£2 1 2<DKU-f >te&3&-r&. 
[0 066] NS!<D;g«h #2 1 1(DFU^> 

«J:tfSSHi^ie 1 1 OtcgiRU, ISCCPS 
2 1 3©KU-f >KlStt-f So IWJD< NMC0^1wh^> 
y^^2 1 2© KU"Y>«PSt Y y>>>X$2 1 4fC© 

[0 06 7] Plh7>^^2 13i2 14©V-^ 
fc£Sl>CCg*SU J|«C«**llKPSh^>^^f 2 1 5 

5©y-^tt*»<**«ftS|grtac9S5*ti[«JB«l 1 10 

[0 06 8] PSh5>^5f2 1 3<Dy-hA*6C 
ttBSfi^ffiMA^fi 1 0 8 4£I«U PS* Y ^ > 

1 0 7 & 0 Mfc«*BHIIR h7>^ni5© 

hA*2 1 6«c«. nmiLfflsmi 1 6 borate— 

[0 06 9 ] PSh7>^if2 1 3 t2 1 4CT>««« 
«I®^PS^>^^2 1 4<D#«ff»J:*)7\& 20 

[0070112 ( b ) CCjSTHJfi«iCCCK^5»JE^r 
ffitt, S2 (a) fc^bfcW£EJDr*9, 

CMOS^«^@ffiO«R«c«tia«a*«l 

wra-cff 5 *€r nil fiic o r i > £ . 

[HI] -S^«{*S6SB«>»J5E«:^ 30 

[02] *^(D|QfiWCC^&t^^«JSS4^ril 

CH3] **ft^iaKco^fc^s«dE*afiS'rs 

[04] 8£3(5«©*Sffi*IB9!'rS@8aar*S. 

1 0 0 AfWilKR^ ? F 
1 0 1 sifcffj^s^* f 



10-25371 

10 

1 0 2 * ^ F 

10 3 ^ b»fflJ8'*v F 

10 4 YWlrtv F 

i o 5 ifmii^e 

i o 6 mmt&miiLmmM 

1 0 7 Jt«S®W«ttHHA*iK 

i o 8 mm&mmixtin 

109 r^h$fJffll^ 

1 1 o mmmtiu 
lii y 

113 HMWB F^>^X£ 

1 1 4 mm 

1 1 5 7 Hare 

1 1 6 JtRSKUffiWBR 

1 2 0 rtSPIBISS 

1 2 1 Affi^H^ 

122 t^HHK 

20 1, 2 02 PIftfifh^>^$ 

203 ffll£>NMF7>^£ 

204 ^20NSh7>^^ 1 
20 5 «ffiNIh7>^X^ 

206 wxmm&v^^vx^<r>^ Y 

2 1 1, 2 0 2 NSft?5l'7>5/X5r 

213 ^IcOPSh^V^** 

214 S20Pih7>^^ 

2 15 ^ifcfMlBPSSh^S/X* 

2 1 6 SaBJEPS F ^ Y 

400 f^hBB 

4 0 1 A^&«Hi£«l 

40 2 ffittttSKEK 

403 mmm^mmtK 

4 0 4 

4 0 6 »«{a»JA^S 

40 7 iS«ffi«A*« 

408 A/D3>^-* 

40 9 A/D3>;^^ffl^I 

4 1 0 tk«g 

4 1 1 ^ttffiA^i^ 

4 1 2 J±«»ft«|£tt 



(7) 



«fBB¥ 1 0- 2 5 37 1 0 



mi: 



1 2 2 



1 0 0 



1 1 2 



.1 1 2 



1 0 2 



1 2 1 



1 0 5 



/ 



1 2 0 



113 10 3 

10 9 J 



J 1 1 



1 0 1- 



1 0 8 




1 0 4 



1 0 0 



Ca) 



1 2 1 



1 2 0 




(8) 



0-253710 



1 1 6^ 



1 08^ 
1 0 6 >^ 



(02! 



[S3] 



-204 10 



2 0S 



* 1 2 t 4 



r 



1 




z^ 1 



£ D ? £ 



_A_A_/VA_ 

i f f ^ t 



4 0 1 




4 2 0 



4 0 6 



4 0 8 



4 0 0 



- 4 0 9 4 1 0 



4 1 2 




